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(54) DRIVING METHOD FOR PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a PDF which is of highly accurate 
and which has a high- image quality by setting optimum driving voltages 
of driving waveforms in respective sequences and broading driving 
voltage margins even in a panel in which ranges of optimum driving 
voltages are different, making drives high speeds by suppressing delays 
of discharge and far improving the flicker and the roughness of a picture 
or the like due to write failures and the reduction of a discharge 
probability in the leading pulse of a sustenance period. 
SOLUTION: A POP which is of highly accurate and which has a very 
high- image quality is realized by setting the voltage of the initialization 
pulse of a setup period prior to a write period to a voltage independent 
from a driving voltage in a sustenance period while using a pulse 
waveform having inclinations of at least two steps or more to suppress 
light emissions due to unwanted discharge and also to shorten the setup 
period and to set driving voltages in respective periods to optimum 
driving voltages and to suppress write failures while suppressing delays 
of discharge. 
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i*:mx'mhtit:mmco9Mmt>^(^^^m i wmmiki^m 
mm-^ "^fz^mxMm $ ti . Mie^ i -^^-ji-mt^ t m 
mi:>tiW. 1 commmbm:^-ti,jjmz^^mmcom.mm 
ttflj^>tiTv^i,fcit{;^ ^mmmmzmm^^mim^ii 

T v>i)7'7X-?-f -f xy'iy-^ j'i:^-j\^i,z>!jLX. ^y y ^ 
-IV •/ h r •/ 7°^^ , r K vxmmijfikw& 

$-#«-f-§rh'l'Xgpt. lll«|iSfi:SS2««ii:cOia 
m 1 miiffif i: m 2 Its i: coHtc^ n7I^;^«JE& EpjD U TSC 

Htrie-b -y h r -y -ruxm^-t h > '^iv:^m^\i , wmm 
mzii\^xw.\mmmh'm'2w^)i'nmzmKthniv 

xmEVsusULL§.-o»l:^«ffVl*)1|cO«JEVstl 

^Tl 0/z s (tc\:Xfcri^^X'^LhiJfC^'±fd{k. 9V 
//z s e cJilT<7)M#}-C\ iftmra*&1tffiVim±tO«iE 
Vst2iT-±#$-iir^|Srai:, -ef^f^, VstltT'l 0/u 
sec OT^01^fg-C-m$-t^7t^, 9 V/// s e c 
cOfflMT-OVtrm^-ti-l* 1 0 0— 2 5 0^£S e ccr, 
Era t 2rfl"-r -I. i> cOT-J) o T . -fe -y h T -y roWH**' 3 

6 0// s e cJilTtciS^^ixTv^s^: t ^smSfcf sr 

[ if 2 ] -fe -y h T -y y'^X'mvr^hf VUXmBcO^ 
*>T**'5^^*^\ Vst2*>^ 1 0;u s e cmT^O^f 
Vsus^TT^^-t^-Ttfli:, QV/xz s e cmTcOfiff-C 
OViiT'm$-^S 1 0 0— 2 5 0jC£S eccOKrat^ 
^-rs tOT'ftoT. -fe-y hT y r£7)Wfg*i3 6 0 A<s 

e ci:ATi,zm.m$tix\>-^^z t^nmb-t^^immim 

mmi)i\>^xm^ (c¥tf tcsBiss , mem 2 cr>j t^vi^ 
^t*t[oi-r-5.iaie^i wN-^.;ps^£7)^jH±tc{±, m 
mi^mxmhittimwcommm^(:>^6mi mmmRx/ 
mm<ommm>i^^hm2'mmm*K m^comm^^w- 

■I. m 2 c7)y N°^vPS«co^H± tcJi , i^m*^-C'S*>ixm 
1 iO^SI¥i:a3e-r-S:frltiI(cM^1SSto«®K*^^.^^ 



x^^htrnz^mmmmizmm^ti^^SM^tix^^^y^ 

•fe -y h r -y r H W-XKBPaiai/ISc^j^SSra** 

B?feii 1 commmiz/vuxm&^mm tx-k-yhr-y y 
-r^ -fe -y h T -y rgpi: . m 1 mMm(,z^-<fuxmsim<x 

^wm-t&Tv^uxmt. mimmmtm2mmtcom 
i,zJvuxm.&^mvLxmmmi:nomMimmt . 
m 1 mmm t n 2 t c^raic^Nvuxi^sr epsd t 

me^ yhT-yr^X'mtwth^vuxmma. mmmm 
mi,ztj\,^xmi mmm tm2mmt (nmi^z mn-t t j 

xmff ^ Vsust n—n&cryVsWt.X^iol.ti^ty'ttz 
f*. St«l^i&«ffVl*SlcO«ffiVst2fC4 V/u s e 
c Jil± 1 5 V//< s e o];XY<nW<m:tAiiifl^^fz 

4 V//^ s e c*}ic7)ffii4T\ S^«raS&«EVlJil 
±c7)«BEVst3a-C±»$-»*-SEfai:. ^c^f^, Vstl^ 
f 1 0 /i s e c mT(cm$-<t7tf^, 9 V/p. s e c m 
T<^ffiffC'OVi-C™S-€-S 1 0 0-2 5 Ox^ sec 

3 6 0/XS e cliiTtwiajg^tlTV^^^fc^^mfc-ri. 

[if*ia4 ] •fe>y VT -yy'UX'^tvrrhn)VX=mi<^iL 
■hT-tfi^^^tK Vst2*^(^ 1 Oxe s e cmTcO^iaT 
Vsust-C-m$-ti-Jtf^. 4 V/;« s e c JiLh 1 5 V/ 
// s e cOTi5DMI4t:- ( V 1 - V s u s ) fCTK^it 
^f^, 4 V/p. sec *jf OffiMT-. 0 V* T-m^-ti: 
I. 1 0 0 — 2 5 0;Lt s e cCrm^h^^-thi^cryXh-^ 
X. ■^•yhT-y y'<7)mmi^ 3 6 0 /X s e c iilTizm^^ 

ixx\^&zt ^^mt-r^m^m 3 iBKcor ^xv^ -f 

[000 1] 

■r P t'^tfOB0:^tcffiv^&7°^ Xvt -f X7°^-f /'\°^- 
[0002] 

^ xy'u-! iixx/y-]^ ^mcommm^^w,i±m.ium 

LT r 7 x-^T^' ^ 1/ -f ^ -^^-jv ( OT P D p t B&-r ) 
mm^fixa*). ^ ^\,zm^mmi\L^it-y-yhh^\^ 

fi^'g yTrl^f-Cfi. y>VX'^~/9X'mmm.ifil 9 2 0 

X 1 0 8 0 fc«ftlfflT-S)l.*^\ mcof-'-f till 
P'DPl,zii\.\Xi>:i(^Xdtj:-mmmts:y' ^ xy\^^ 

^znmx-^ ^msmitimiLixx\<^h . 
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[ 00 03] ^jfecoPDPtt. m6i,z^-tJ:o^j:mm^ 
x^-r ymmm i 9 a t . ^^^co-^-xr- ^ ymmw 1 9 

h±m^^tl^ mMmi 9 a, 1 9 b(i|S;i?7X^i:'*^ 

[0004] mmmm 1 2±(c«i=^«cor-^«fiiff 1 

1 li:irffi^l 2i:«i. ^nm^omfliS^iSVHCiS 

■§>. PiSl SCioTjiStil 00*^^,2 00 S^ay 
mK«OSPB-Clrffl««l 1 i:WM«;Kl 2*^SVHCW 

[0005] BUH^l l±c7)«iiffipl 9a. 19bt 
WffiS^l 2±<?57-'-:?'mSf 1 4<7)fS{cgsj?B<j{c^ 

ScWcj:-:>T*t/c«<t^i^m;!:#'5X^]Ml 7±tc 

#WL, m&imM^^^mm^^-t?>ztizx'o I 

mm-!d-(^mmcommiwm-t^r}iuxmf^cr)miz, m 
1 1 ±commm 1 9 a t 1 9 b mt>z^m.^^ 
;]^p^m&^wmt?>im-smmmzj:'ox . rvuxm 

mz}3\.-^xmm^tif^M(M'^/u*^—^iz^'t^zti,z 

1 2. ^i^wzmmi 5xmm^tifzm^xm.i?>fz 

[ 0 0 0 6 ] $ ^> iZ)f}y-m^^n 3 ^-^{i, SIST-ii 
^-r&^lttcj: •9=if*>ixSc7)T\ =!IfeT-*-S.# 

(R),^(G).»(B) com^t^^mmL. ^n.^ 
tii,zx:^mmm^mmzmm-t?>:zt^zj:>o. 
mm^miz^i:^, 

[0007] W(M:^'Xt LXlt. 

mcomiz^Mmxcomi*^M.(;>iih :t-:t t l/:: 
i)m^vmi,zhh^-^jy^dp,iist Lfzu-^:^'xtmiR^ 
munumvmzM i.xws.i.zti:t j; ^ (c. mm\t. 2 

OOTo r r*^^>5 0 0To r rS«(?5lifflKKS$ix 

h. mii<zm.^<r>PDPcomMr?h')'y':^xm^^--t. 

[ 0 0 0 8 ] Jjijtc, ^*coP D P<7)|gl!):^Slcov^-c0 

a^m^-^xm^m-h. ms^za^^x. t-r. x^f-r^m 

fiiSfl 9a 1 — 1 9ani,zmmiVW:^^m\iL^ /n°^> 



m'kWz^tz^yy'mm^m\^xM^^wiMi<zX':>x^ 

[0009] mzx^-^ymMM 1 9 aco— SacoHfii 

1 9 a 1 {Z^^JVVX^^ f—^'mMMA 4 iO^^^^tf 
offim-fe^l^t^XB-r-g.^'f VI 4 1-^1 4MtC»#iX;^ 

mi,zm.mM^^m.-t^. 

[00 10] mzmmmi 9a.ff^zmn<r>y^ym^i 

mv^-^MzMmth 5-0141 — 14 mzm^iL^j^ 

t,zmmM^wm-h. m\^xnm\,zw^-th^x'myn 
^ff d -teyncs^jEE-r § m.mMimmi^mmmi>zm<xwm 
•r ^ i fc i T 1 Bffl^i-co^m ^st^ atf . 
[0011] <xi,zm^Mminofziibt,z^ r-i^mmm 
i4S:^%t, x^-^ymmmisat-txr-^ywrn 
» 1 9 b iz^mzim^ S: Epan-ri. ztizx-^x. 
mm.wmmm^zMmMtiwm^titz-^fi^xi±mmwmm 
commmwmmmm^±m^z t i,zx-ox^t^^ 
im^-^jvxifimxi^ixx^-^hmrsi {w^mm) 

^tih. ^com. w,cr>m\^mt;j-^)vximwthzh\,z 
i'ox-^-^±ti:WMi}m^Lm.mmtmm-^rz»bmi: 

[0012] ^coi 0 [Z^^CDPX) Pcrymh-nmxii. 

[00 1 3] 7^^b'B!^mS:^t--l>%^, nTSC^i^ 
i,zi5\,Yzmmi. i^^mzb o^my\y~J^xm^^ix 

fzMz^ #(R).*i(G),W(B) co#fec7);i^TBt 
tSI5:i^SiJL, 1 y\^-J^t:mm<r>^yy ^ -)V\^\,Z^ 
mL. ^c^m?i-^i:>^\iZX-oX'¥^^mm-th-m.ifi 

m^^htix^i^h. 

[00 14] m9{ZW^<r>-T=yX-7^4Xy'V4^'<:^^)V 

{zid^^x^-^2 5 6mm^:mmt^^-^<^^yy ^ ~)v 

rttcEpaD-rS*tftv\Vk;;?.i5:cOj:t& 1 , 2, 4, 8, 1 
6, 3 2, 6 4. 1 2 8c?)J:3{C>'N'-^-t-UT'S;?i#tt€: 
tTV \ COS f y h (Ti^^^h^iZi. -5 1" 2 5 6 

[00 15] 

■oXT¥\^xwmifim±L. &^^x^yy '<-)VY^n 

m-Mz>^i,z^ TYV'xnii'XcrimmiiXT/, 

Yuxj'<)vx<mm^,zxhm%Th^wMxm(m.Ti.zii 
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i5ifhmsi^vvx(r>mK^m&mzm&-th'Ji!^ti^hh 
cr>fzt\ lit^cnmm-^m'zu. m^^h^t-wm^z^r^m 
w^t^-NVLxco iiaaomjEvseti ta^ ^^?i-wm'^(,z^ 
xy- 4 >«atcffiji]§*ti.«jEVaddsust 

■b-'lh-^t^^tXX \,-^fcfCif>(tZ . Vsetl = Vaddsus= Ver = 
[0017] 3|s:fgH^{i_h|atae3f^con.m<SSr^-rS i>cO 

T\ mmi^m<7)^>—'yyMzi5i,f6S:mmm&^m 
cr>^Jvi^xizini-:s>MmMmisnn,zx hmm<r>^yy 

[00 18] 

av^fcwt^ieis^^x. i^2WN-^-;i^«ts?t[6)-r^^ 

^rrt icM^mc^mis*^ ^ s n 3 «@sf50^ieig § 
mmmmi. ^mx'^mi^ixx\.^htmz. si^ 

[*iB#ij-siMii^*-it{c i -0 xfrn^-^iy^x-Ty" A 
xyv A n^ivnwmii^x'h'^x . fjiemiomffip 

gPi:, S^l«ffiS¥{C^N°;l^xmff2:Jlimj=:EpjDt^*^'^>, |g 

3W&m<n^(y>wsK^fd-zwm,zn)vxns.^m& l 

i-'Xgpi;, 'm\'mm):.%2nMhnmzn)vxmK^ 
m&x^xikwm^'ftoWMMmuh . miwrntm 

2mffitc7)^C;i^NVl^xmBh^EPJDL-CJ^l:^^f±$-1t.S. 

>g*§l5&^ L , -y h r •y:rgST'aJSrr■&^^°;^xiS 

mi. WMmmmzii\^xw.\mmh.%2mmh'7M 

SftomBEVstl^T 1 0 s e c OTcoWra-Cil^>±*^ 



vm±<r)^Vst2^-C±#$Ht^Krai:, -ecoSfe, V 
stl^T-l Oa£ s e ciaTi^m$-ll-;"cf*, 0 T-9 
V/m sec \>Xf<nW0tX'TW^ -tir-SlOO — 250;u 

s e ccoi2rai:^Wi-.s.i><5:)T'&-5-c. -fe-y hr>y:r<7) 
XB^^ 3 6 Oxx s e cOTci5«L;^eigl6iS02:fflV^S 

%iCn>X'hh, 

[0019] * !t. flie-fe-y hT-yrgPTEPSDt--&^^7U 

xw&(r>±_%'rt^y)n^ifi ^ VsX2h^h 1 O/z s e cijt 

TcOB#^-CVsus^-Cm$ii-;^^f*. 9 M / u. s e c Jil 
TiOfi#l-COVfr-T^$-ti:l. 1 0 0 — 2 5 O/is e c 
COE^ t Sr ^r-r i iOT'S) -5 T . -fe -y h r -y 7°cr»^ra*>' 
3 6 0;u s e cJilT{CiS€L,7t|g|lra[J^?rfflV^St,tfOT' 

[ 0 0 2 0 ] a/c. 2fs^B3«i. IS 1 mfw.2.(nt^^)vm 

)vmm.\:.n^-th^\<nm-)vw^(r)^miMz\i. mm 
i^mx'mi:>titzmm(r>fmi^^i^^j:tm i ««iffiPst/« 

izmmz'itfz^mxw.m.^n.. m i co^-^^^futnm-th 

<^mmm t m^-t &if\^ ^z^it^mmcommm- =sr •§> is 
3«ffiSf*«is$ti, BBierapm. mmmxitmi^tix 
\>^^bmz. mimmmiz^m^mm^tix^^^Ty 

X-?^ -f xyu-t ^-^^^MzMLX , ^yy -f F^t 

■fe >y h r -y rwra, T K ^xMrBmixKmsi^fflfu^* 

laHlcOmffiSftC^NVl^xmffSrEpjDLT-b-y hT-y^^ 
^■fe -y h T -y t . IS 1 mffiSfc^NVPxmffi^HiiJ^EP 

JnL^r**^>. SI3iifli»o4'<5^«?§fi3t««;>''</i-x 

^-r&TKi^xgBi:, mimmmtm2m.mt(^mz 

1 «ffiSf t ^ 2«ai; cO^ic/NVPxmES: EP3D LTSc« 
Sr<?±$Hi-SM*gBt*»ii>=5r'5, Mie-fe -y h T -y TgBT 

epjnf -s.vvi/xjftjgti:. mvjmmzti^^xmimMm 

bm2mMb<Dmzma-t^^vuxmm^vsusbm— 
miiLcovstitTiL-h±i^(:>'tfzm. VI* 

}ScO^Vst2i; ^'4 VXm s e c lyji 1 5 V^u s e 

caTCOmmX-iL-ib±t)^^-^fzm. AV/h s e c*J?| 
«7)<liftT', J!c«^*^l:EVlliLhc7)«ffVst3^T-±#$ 
■ti-^IZrai: . ^Of^. Vstl^-C'l 0// s e cJilTlCT 
^ $ iiTTt , 0 V * T' 9 V/;w s e c OTfiOffii^Tm 
1 0 0 — 2 5 0// s e Q<r)m^b'k-^-th%>cr>X 
h-oX. -fe-y hr-y7-(7)^faSr3 6 O/x s e clilTtCiS 

[0021 ] ±fz. mrie-fe>y hr •yrgBT-EpjD-tS^NVl^ 
XSfl^(7)iL-iiW0gBii-*>\ Vst2*-<i, 1 0x£ s e cJJl 
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Ji 1 5 V/jj. sec OTcOfflfft- ( V 1 - V s u s ) t 
T'T^S-tirJtf^, 4V/Ats e c*)1|OiWr\ OVi 
X'T^$ii-i> 1 0 0 — 2 5 Oxt s e c cOKrat S-^fl. 
<7)T'J) -3 T . -fe h T -/ r COSB^A^ 360/xsecJ.:i 

[0022] 

iSa^fiET>'r{Cj:-:.T«:£Eiii(it. PDP(?5Sc«-b;l. 
|SlBttC7=r h^W :t-KPD5rfflV^T%3tt-^7j^^^iO 

[0023] ijiT. ^wm£m^&WAz-:>\.\xm^m^ 

t>v^-C, lSgc7)fl;;EVstlSrVsus<Vstl<Vli; t. 

w^mmza \ ^x ^-^mz epjp-t ■§> *tjt«ff vsus j: 

[0024] ^<rmmnmi,Zii\\XM , Vstl t Vsus 

*^"iBi-«E{;is^ ^ixx^^fztzih.mh fvtdm^\m^ 

^Xm^>Vv:^ VX'^-%^£W^-^^t£ofz»)\,zVs'i 
t-»<-t--g.fc. ll2tcs^-rj;-3(c*il^^ra(ci3V^T, i§ 

ffS:?s»L. nm'^^mmmfzybi.zwmfi'R'miz^m 

[0 0 2 5] ^fz. ^cO«=5ra»WSt:t5tt^iB?«* 

M:S:?P§lJ-r§ VsusSrffiT?-ti-.?> t Vstl^iffiT 

rBl*^tiSPSr WM-r Vstl*^ <^ Vst2^cO«£EcO± 

3>-h9;^hJ:b*^ («1) {^S^fiofcl^KiKTtT 
Ltd, 

[00 26] 

[^1 ] 







3.0 


300:1 


2.0 


450:1 



[0027] :i<nmzwk(rmmmmx'\i. 

[ 0 0 2 8 ] 0 3 t±*J%Hf3<:0*)54cO?e^ 1 J: ^IEil):fr 
[0029] ::ix<i>cO0*»<^. Vstlt Vsus^SfoiLT'^ 

*^{'ft«B-fbM^^®*-r -s. ^ i: is < vst2 1, x-m^^^^ 

[0030] {m2) izm^^mm-^mb:^mmcomm 
nzx^mmirmim^^fzm^c^ayh^xhttiijzr/ 

Vsus V— v'^'COjrbK&^t- . 
[003 1] 
[«2] 











360:1 


18 




300:1 


4 



[0032] vmKL*^^*^-o7t:Vsus-7-i;^y 
[0033] ZCOZ b *^A.B^^*^=S:J; d (c, :^mm<:om 

miizj:i,PD pcommyrmifZX'iX. wm^mmcom 
Muxx/^mmniz^tmeimo^-^h zbm<m 

hvxh XB.'omi^^-i^yt'^izmzSnm^ixh b\-^o 

}^ximi,zm.titz p D ptmmf^mb^x^ . 
[ 0 0 3 4 ] p^, ^mmc^mm i xu. pdp ^letst- 

ynzx -> xm&mm ifzwrnrnm^^mmizwDttt^ 

:fjm^m\^X^^^i)K ZtHzm&^tl6h(r)Xlt^j:<. 

s y-m^m^^m^^tzyyy^mm^mmco^yy}^ 

iya-^^yyt,zL. mmm--th1o'MzX'>X^m 

f-^ivx^mnb^mMxmmthijmzx-oxhwm 
[ 0 0 3 5 ] t/i, %j»-ft;»jg<7):i!:^>T*^-'9SP^^*^\ v 
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st2*='^> 10 use cOT<?5B#St'Vsus^ T-T^§.-y-7t 
s e cOTOffl^T'O V^TT»§-ti-.|. 1 
0 0 — 2 5 0/< s e ccOEISt&^-r^ t COT-J) 
•te -y b r 'y TcO^^Ai" 3 6 0 s e c laTtClS^ L-TtlE 

[0036] {%mcomm2 > H4(i. *^B«<5oiiii<=D 

V . Vsus i: m-mcO Vstl t X'±io±.ti>^'tfzm. 

w^ums.'vi^mco'ms.Ystitx'Av/jjL seem 

±1 SV/use cWfcr>m.mX'±tb±.tii^^rm. A 

v/tJL s e c^mcnimmx. ^mmmsNm±.aym 

[0037] m^ffmmismzii\\x^±^ v\w^x'<r) 
[0038] -itz. mmmm i ^oigii^raicfcv^T 

{±. Vstl i Vsus i: Jte Lxm.&X'^ h fcisbV st\^% 



±#3$JKS:«^*H;-r «. >! t A^'^ffi-C'S, 1 m^x 
3 5 0 Vg«t -Ci^^iirS t . ^^•:^;^rtc0^fc«^:7^cO 

[0039] t.fz. 1 apgT'3 5 ovmm.t.x'i.w^'^ 

Ltd. 

[ 0 0 4 0 ] H 5 i,z:^^m(^mmcomm 2\zxh igiD* 
m^m^^x'mi^^'^fz^.cri^wm'.ziiii^hmms. 

[004 1 ] ;ixtf,cri|a*>ii>. Vsm^/i>2CTgtOMM 
^ i> -:. fcttW-fk^J^tlgiH-i. i: J: T , fS^WH 

[0042] ( * 3 ) t,zm^comm-nm t :^mm(omm 

X hJt*5J:t^VsusV-i^'y«Jt«^^-r, 
[0043] 
[«3] 



«l«fl:B»IW<ott« 







[V] 






450:1 


18 


310 


9t^m 


300:1 


4 





[0 044] ^mmcomm2izj:^^iom^m\'-^i>z 
ti-zx-^x wm^tizwt h •mmt^mmit ^tix^^^tizi^ 

[0 04 5] Z<r)Z-tt)^h^^ht^t;:i:ol,z^ *^)!*co» 

m2i.zxhPDP(^wmf}m^zX'>x. ^immcom. 
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